Acridine dimers: influence of the intercalating ring and of the linking-chain nature on the equilibrium and kinetic DNA-binding parameters.
The rigidity of the linking chain of bifunctional intercalators in the ditercalinium series was shown to be critical for antitumor activity. In order to study the influence of the rigidity of the linking chain on the DNA-binding properties of DNA bifunctional intercalators, fluorescent 9-aminoacridine and 2-methoxy-6-chloro-9-aminoacridine analogues with chains of variable rigidity were synthesized. 1H-NMR studies show that the conformation of 9-aminoacridine dimers is almost independent of the nature of the linking chain. A strong self-stacking of the aromatic rings of the 2-methoxy-6-chloro-9-aminoacridine is observed for dimers with flexible chains but not for those with rigid chains. All the dimers having a linking chain long enough to bisintercalate in DNA according to the excluded site model are indeed bisintercalators. The kinetic association constant of all monomers and dimers for poly[d(A-T)].poly[d(A-T)] are in the same range (2-4 x 10(7) M-1 s-1). The large increase of DNA binding affinity observed for the dimers is always associated with the expected decrease of the dissociation rate constant. The effect of chain rigidity and pH on the calf thymus DNA binding of 9-aminoacridine and 2-methoxy-6-chloro-9-aminoacridine dimers is quite different. In the series of 9-aminoacridine the pKa of the dimers remains high and therefore no difference of DNA-binding affinity is observed between pH 5 and 7.4. The rigidity of the linking chain does not significantly alter the DNA-binding affinity. In the 2-methoxy-6-chloro-9-aminoacridine series, the pKa of all dimers became smaller than the physiological pH and a dramatic decrease of DNA-binding affinity is observed when the pH is increased from pH 5 to 7.4. This decrease appears significantly smaller for dimers with rigid chains. A similar dramatic decrease of binding affinity at pH 7.4 is not observed for poly[d(A-T)].poly[d(A-T)]. This factor makes these dimers strongly specific for the alternating polymer at pH 7.4.